Multidrug resistance gene (MDR1) expression in human brain tumors.
Multidrug resistance for many types of cancer outside the central nervous system (CNS) has been found to be due to the overexpression of the multidrug resistance gene MDR1, of which the gene-product P-glycoprotein acts as a membrane-bound efflux pump for many anticancer drugs. To examine whether brain tumors overexpress the MDR1 gene, 25 brain-tumor specimens were subjected to Northern blot analysis: 10 gliomas, eight meningiomas, three schwannomas, one malignant lymphoma, and three tumors metastatic to the brain. Ten fresh-frozen autopsy specimens of various parts of normal brain were also analyzed. Blots were hybridized with 32P-labeled Chinese hamster complementary deoxyribonucleic acid (cDNA) and 32P-labeled human MDR1 cDNA. The MDR1 gene messenger ribonucleic acid (mRNA) was detected in two tumors using the Chinese hamster probe (one sphenoid wing meningioma and one metastatic prostate tumor) and in one CNS lymphoma using the human probe. Intact mRNA could not be extracted from the fresh-frozen autopsy specimens of normal brain. Seventeen tumors were examined for P-glycoprotein by immunohistochemical staining using murine monoclonal antibody C219: eight gliomas, eight meningiomas, and one craniopharyngioma. The neoplastic cells from two gliomas and three meningiomas and the blood vessels within six gliomas and two meningiomas stained positively for P-glycoprotein. Seven of 10 normal brain specimens stained positively for P-glycoprotein in blood vessels but no specimen demonstrated staining of parenchymal cells. This study demonstrates that the MDR1 gene can be detected in normal brain, and in malignant, benign, and metastatic lesions. P-glycoprotein can be present in tumor blood vessels even when it is not seen in neoplastic cells. Although the role of P-glycoprotein in tumor blood vessels needs to be further examined and more clearly defined, drug resistance in malignant primary brain tumors may result from characteristics not solely of neoplastic cells but also tumor vasculature.